Do iodinated nano-emulsions designed for preclinical vascular imaging alter the vascular reactivity in rat aorta?
This study proposes a new methodology to evaluate the putative consequences of the long-lasting circulation in the blood pool of nanoparticulate systems widely used in nanomedicine, Indeed, the blood pool contrast agent for micro-computed tomography, i.e. iodinated nano-emulsions, have recently been developed, for their great potential in medical applications such as advanced diagnosis, image-guided surgery, personalized medicine or theragnostics. Stealth nanoparticles exhibit a low recognition by the reticuloendothelial system, resulting in a prolonged circulation in the bloodstream and long-lasting contact with the endothelium. Therefore, the aim of the present study is to determine whether this prolonged interaction could induce an alteration of the vascular reactivity in rat aorta. The Iodinated nano-emulsions were intravenously injected in anesthetized rats. After 1h of contrast agent circulation in the blood pool, the thoracic aorta was removed for the study of vascular reactivity. These animals were compared with control (untreated) rats and a third group of rats receiving an injection of phosphate buffered saline (i.e. dispersing phase of the nano-emulsions). Phenylephrine-induced concentration-dependent contractions of the isolated rat thoracic aorta were not modified whatever the group. Sodium nitroprusside (a nitric oxide (NO) donor)-induced relaxations of endothelium-denuded aorta were also unaltered in response to the different administrations. In contrast, in comparison with control animals, endothelium-dependent NO-mediated relaxations to acetylcholine were significantly impaired in thoracic aorta from PBS-treated rats, but not in animals receiving the iodinated nano-emulsion. In addition, neither isoprenaline-induced nor levcromakalim-induced relaxations were modified in the aorta from the three groups of animals. These findings indicate that even with a long-lasting residence time of the iodinated nano-emulsion in the blood flow, these iodinated nano-emulsions do not alter the vascular reactivity and thus can be used as contrast agent for preclinical vascular imaging on small laboratory animals.